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(Si) Data input apparatus. 

(57) Data input apparatus (100) operative to store 
and to transfer written information includes a 
pen (104) and a board (102), which has a sens- 
ing mechanism (101), a memory device (106) 
and a communication link (112). When the pen 
(104) imprints symbols to the board (102), the 
symbols are not concurrently electronically dis- 
played. But the symbols are detected by the 
sensing mechanism (101), stored in the memory 
device (106), and can later be transferred to an 
electronic device (150) through the communi- 
cation link (112). 
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The present invention relates to data input appa- 
ratus, for example an electronic board for storing and 
transferring information. 

One constantly has to deal with different types of 
forms. For example, a government employee has to s 
fill out administration forms, an applicant has to fill out 
application forms, and a warehouse owner has to fill 
out inventory forms. The information in the forms usu- 
ally has to be filed or stored in a computer by an op- 
erator for later use. Many people have designed dif- 10 
ferent devices to streamline such processes. 

In one prior art design, a user writes directly on 
an electronic device with a screen. The written infor- 
mation is concurrently shown on the screen, and is 
also stored in the electronic device. This approach 15 
could be quite expensive due to the cost of the screen. 
Moreover, the device with a screen may be quite frag- 
ile, and may not be suitable to be used in a hostile en- 
vironment. 

In another prior art design, a user writes on an 20 
electronic pad with a computer connected to the pad. 
The computer shows and stores the written informa- 
tion. This approach could again be quite expensive. 

Thus prior methods either require a user to fill out 
a form and an operator to input the information into a 25 
storage device, or solve the problems in an expensive 
manner with pads and screens. 

The present invention seeks to provide improved 
data input apparatus. 

According to an aspect of the present invention, 30 
there is provided data input apparatus as specified in 
claim 1. 

According to another aspect of the present inven- 
tion, there is provided a method of inputting a device 
into a device as specified in claim 11. 35 

The invention can provide in some embodiments 
a low-cost electronic board, which can solve prob- 
lems of recording and transferring information even in 
a hostile environment. The board can be of low-cost 
and durable. 40 

In the preferred form, all that is required is for the 
user to write the information on paper on top of an 
electronic board. The written information will be au- 
tomatically stored in the board. The user, ignoring the 
electronics in the board, is just using the board as a 45 
support, as one normally does when one is filling out 
a form or taking notes. 

The invention preferably includes a pen and a 
board that includes a sensing mechanism, a memory 
and a communication link. When symbols are coupled so 
to the board through the pen, the symbols are not con- 
currently displayed electronically, but are detected by 
the sensing mechanism and stored in the memory. 
The symbols can also be transferred to another elec- 
tronic device through the communication link for fur- 55 
ther manipulation, such as displaying the symbols. 

An embodiment of the present invention is descri- 
bed below, by way of example only, with reference to 



the accompanying drawings, in which: 

Figure 1 is a perspective view of a first preferred 
embodiment data input board; 
Figure 2 shows an underside view of the data in- 
put board of Figure 1; 

Figure 3 is an exploded view showing the compo- 
nent parts inside of first preferred embodiment of 
data input board; 

Figure 4 shows a few process steps describing 
different operations in the first preferred embodi- 
ment; 

Figure 5 shows an example of form for use with 
the data input board of Figure 1; 
Figure 6 shows a second preferred embodiment 
of data input board; and 

Figure 7 shows a third preferred embodiment of 
data input board. 

Figure 1 shows a perspective view of a first pre- 
ferred embodiment 100 of the invention, and Figure 
2 shows its underside view. The embodiment 100 in- 
cludes a board 102 and a stylus, such as a pen 104. 
Figure 3 shows some of the parts inside the first pre- 
ferred embodiment 100, and Figure 4 shows a few 
process steps describing different operations in the 
first preferred embodiment 100. 

The board 102 preferably works on rechargeable 
batteries 136 stored inside the board, which has an 
AC power jack 132 for charging the batteries. In an- 
other embodiment, dry batteries may be used or the 
board may be connected to an external power supply. 

The board 102 preferably does not have an on/off 
switch. Normally, the board is in a standby or listening 
mode 175, so as not to deplete the batteries. During 
the standby mode 175, preferably, there is an elec- 
tronic clock running inside the board 102 for indicat- 
ing time and date. 

Preferably, the board is automatically activated 
177 when the tip of the pen 104 is in close proximity 
to the board 102. In the first embodiment, the board 
102 includes a digitizing tablet 138, with a sensing 
mechanism 101 constantly generating an electro- 
magnetic field. Once the tip of the pen 104 is in close 
proximity to the board 102, the electromagnetic field 
senses the tip, and the board is activated. Thus, the 
board has an automatic power activation mechanism; 
it activates the board 1 02 when the sensing mecha- 
nism 101 senses the tip of the pen 104. So, the em- 
bodiment does not need a separate power on/off 
switch. Such a mechanism is disclosed, for example, 
in "Wacom Tablets Keep Their Edge," written by Bish- 
op, published in MacWeek , April 20, 1992, and should 
be evident to those skilled in the art. 

The location of the tip of the pen is also registered 
by the sensing mechanism 102, and stored, 179, in a 
memory device 106 in the board. The memory device 
106 may be a memory chip inside the first embodi- 
ment 100 or may be a removable card, such as a 
PCMCIA card, or both. 
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Another preferred mechanism to activate the 
board is to have an active pen constantly radiating an 
electromagnetic field, and sensors in the board con- 
stantly listening. When the tip of the active pen is in 
close proximity to the board, the board picks up the 
electromagnetic field from the pen, and is automati- 
cally activated, with the location of the tip of the pen 
registered and stored in the memory device 106. 

A further preferred mechanism uses pressure 
sensors as the sensing mechanism. Many pressure 
sensors are positioned below the top surface of the 
board. When the user writes, the pen presses onto the 
board to activate the sensors and the board. The pos- 
ition of the tip of the pen is also registered and stored 
in the memory device 106. 

When the first embodiment is in its standby 
mode, it is constantly listening for interrupts. One 
such interrupt occurs, as described above, when the 
tip of the pen 104 is in close proximity to the board 
1 02. Another type of interrupt is indicated by position- 
ing, 181, a piece of paper on the board, 102, for im- 
printing symbols. 

To record information with the first embodiment 
100, the user probably picks up the board 102 and a 
piece of paper, such as the form 200 shown in Figure 
5. Then the user performs certain operations that may 
directly or indirectly create an indication that the form 
has been positioned on the board 102. 

One such indication is through activating, 183, a 
holding mechanism 114 on the board 102 to hold onto 
the form 200. This holding mechanism 114 may be a 
clip pressing onto the board. There is preferably a 
sensing device 116 under the clip 114, which senses 
the pressure of the clip 114. This sensing device 116 
may be a pressure sensor. Once the pressure from 
the clip 114 is below a certain level, an interrupt is 
generated and a tick-mark is stored in the memory 
106 to indicate that there may be a new form posi- 
tioned on the first embodiment. The time and date on 
the clock are preferably also stored in the memory 
106 with the tick-mark. If the user just plays with the 
clip 114 by pressing it many times, preferably, every 
time the clip is pressed, its tick-mark overrides its pri- 
or tick-mark. Once the tip of the pen 104 is in close 
proximity to the board, 102, the tick-mark stored will 
not be overridden, but will be permanently stored in 
the memory 106. The first embodiment preferably in- 
cludes the clip, but other holding mechanisms without 
any movable parts may be used, such as small lips 
positioned on the edges of the board. 

Another indication method is through an identifi- 
er mechanism on the board 102. The form 200, pre- 
ferably, has an identifier, such as a form number 202; 
for example, a number 5 designates an inventory form 
for GM cars and a number 6 designates a bankcheck. 
The user may store this form number in the memory 
106 through one type of identifier mechanism, which 
is a switch 120. Every time the switch is pressed or 
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activated, 1 85, an indication is generated to show that 
a new form may have been positioned on the board. 
Moreover, pressing the switch also generates differ- 
ent identifiers on a display, such as a liquid crystal 

5 display (LCD) 128. These identifiers were pre-stored 
in the memory 106 for identifying different types of 
forms. When the right identifier is shown, such as GM 
cars, the user stops pressing the switch. The right 
identifier or its representation is stored, 187, in the 

10 memory 106 when the tip of the pen 104 is in close 
proximity to the board 102. 

Another type of switch is a toggle switch; every 
time the switch is toggled, again a different identifier 
is shown on the LCD. If the switch is not toggled, the 

15 first embodiment presumes that the identifier of the 
new form is the same as its prior form. 

In another preferred embodiment, the form 200 
has a bar-code 204, which is read by a bar-code read- 
er 118 in the embodiment The bar-code reader 118 

20 may be under the clip 114. The reader automatically 
reads the bar-code 204 once the interrupt from the 
clip 114 is received. 

After securing the form 200 to the board 1 02, the 
user picks up the pen 1 04, which may be stored inside 

25 a slot 1 30, and starts imprinting symbols, taking notes 
or writing onto the form with the pen 104. While the 
user is imprinting symbols or taking notes, all the sym- 
bols or the pen strokes are stored in the memory de- 
vice. Note that the pen does not have to touch the 

30 board; as long as the tip of the pen is in close prox- 
imity to the board, the location of the tip will be reg- 
istered by the board and stored in the memory device 
106. 

The storing function is transparent to the user. 

35 The user just fills out the form or takes notes on a 
piece of paper with the board as a support, as one 
normally does in writing. The user does not have to 
activate the board. She simply picks up the board and 
starts writing, and the information will be automatical- 

40 ly stored in the board. 

There may be many forms under the clip 114 on 
the board 102. The user may be flipping back and 
forth writing onto different forms without activating 
the clip 114. Different methods may be used to indi- 

45 cate, 189, that a new form is being used. In one ex- 
ample, a sound receiver is incorporated in the board, 
and the clip 114 holds onto a checkbook. When the 
user finishes filling out a check, the user may tear it 
out of the checkbook. The perforation sound acti- 

so vates an interrupt indicating that the user may be writ- 
ing on a new check next time the board is used This 
indication is stored in the memory 106. Other types 
of sound may be used for indication. Another indica- 
tion method is to have a small printed box, 206, on the 

55 form; a different form has a box at a different position. 
Before writing onto the form, the user puts a check- 
mark in the box, which is used to identify the form, 
and the identification is stored in the memory. 
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When the user is ready to transfer all the stored 
Information into another electronic device 150, such 
as a computer or a printer, the user may remove the 
PCMCIA card, and put it into the other electronic de- 
vice. Another mechanism to pass the information is 5 
through a communication link 112. When the user 
presses a transfer switch 140. an interrupt is activat- 
ed, 1 91 , to command the transfer of data. At this point, 
the stored information is ready to be automatically 
transferred, 1 93, through the link 11 2 to the electronic 10 
device. The information would not be transferred until 
a hand-shaking signal is sent from the electronic de- 
vice 150 and received by the preferred embodiment, 
indicating that the electronic device 1 50 is ready to re- 
ceive the information. 15 

One form of communication link 112 is a remote 
link, such as an infra-red link, a microwave link or a 
radio link, with a transmitter 108 and a receiver 110. 
The receiver 1 1 0 may also be used to modify the soft- 
ware stored inside the board 102. If the infra-red link 20 
is used, the electronic device receiving the infra-red 
signal should be in close proximity to the preferred 
embodiment 1 00. Another form of communication link 
112 is through an RS-232 serial port 113 or an ether- 
net port or other means to communicate with the elec- 25 
tronic device. 

The other electronic device 150, such as a com- 
puter, receives, for example, the form number and the 
written information. The computer can retrieve the 
same type of form from its own memory. The written 30 
information can then be re-displayed on the computer 
at approximately the corresponding positions of the 
form where the information was filled in. 

In the first preferred embodiment, the board pre- 
ferably includes a functionality indicator 142 and an 35 
activity indicator 146. The functionality indicator 142 
should be conspicuous and may be a red light- 
emitting diode or an electronic beep. In another em- 
bodiment, the functionality indicator 142 may be a 
specific digit on the LCD 128. The functionality indi- 40 
cator will automatically generate an interrupt signal if 
there is a functionality problem when the embodiment 
is activated. Functionality problems include the bat- 
teries being low in power, the embodiment being low 
in unused memory, the embodiment malfunctioning 45 
or the electronic device 150 receiving the transferred 
information not ready to communicate. When a func- 
tionality problem occurs, the problem is preferably de- 
scribed on the LCD 128. 

The activity indicator 146 is preferably at a posi- 50 
tion on the LCD 128. It may be a letter displayed on 
the LCD. The letter shows up on the display when the 
board 102 is collecting and storing written informa- 
tion. If the pen 104 is not in close proximity to the 
board 102 or if the pen 104 is malfunctioning so that 55 
the written information is not captured, the letter will 
not show up on the display. 

The first embodiment 100 includes a top 152 and 



a bottom 1 54 cover. The embodiment 1 00 is quite rug- 
ged and can be used in very hostile environments. 
With either no movable part or rugged movable parts, 
such as the clip, and no fragile components, such as 
glass on a screen, the embodiment can be tossed and 
thrown around, or kneeled on, without affecting the 
functionality of the embodiment. 

In another embodiment, the board is similar to 
the first embodiment, except it does not have a driver 
for a PCMCIA card, and it may not have an RS-232 
serial port. In this embodiment, the board is water- 
proofed, and can be used underwater. In this embodi- 
ment, one does not use paper, but may use a mech- 
anism similar to a "Magic Slate," and write on a piece 
of plastic. The "Magic Slate" may be similar to the one 
disclosed in U.S. Patent Number 5,133,554, titled, 
"Lotto Ticket Card Holder." 

Figure 6 shows a second preferred embodiment 
275 of the present invention. It is similar to the first 
embodiment except that a board 277 similar to that of 
the first embodiment is in a folder 279 with a cover 
281. 

Figure 7 shows a third preferred embodiment 300 
of the present invention. This embodiment 300 in- 
cludes a pen 302 and a watch 304. The watch 304 has 
a board 306, similar to the board in the first embodi- 
ment, embedded in it. When information is written 
onto the board by the pen, the information is stored 
in a memory device inside the board as in the first em- 
bodiment. The information written is not displayed on 
the watch, and can be removed from the watch and 
transferred to an electronic device using a communi- 
cation link. One can use this embodiment, for exam- 
ple, to write down a phone number while one is on the 
run. 

The implementation of the accessories with the 
described boards, such as the bar-code reader 118, 
the pressure sensor 116, the infra-red link, the micro- 
wave link, the radio link, the waterproofed covers or 
the active pen constantly radiating an electromagnet- 
ic field to be captured by a board, should be evident 
to those with ordinary skill in the art and will not be 
further described in this specification. 

From the foregoing it will be appreciated that a 
low-cost and a rugged electronic board has been de- 
scribed which can store and transfer written informa- 
tion. Other embodiments will be apparent to the skil- 
led person. 

The disclosures in United States patent applica- 
tion no. 08/159,279, from which this application 
claims priority, and in the abstract accompanying this 
application are incorporated herein by reference. 



Claims 

1. Data input apparatus comprising: 

a stylus (104) for defining symbols; 
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a board (102) on which symbols can be 
formed by means of stylus, the symbols not being 
concurrently displayed electronically; 

a sensing mechanism (101) coupled to the 
board (1 02) for sensing the formed symbols; and 

a memory device (106) coupled to the 
board (102) for storing the sensed symbols for lat- 
er transfer. 

2. Data input apparatus as recited in Claim 1, com- 
prising a communication link (112) for transfer- 
ring the symbols stored in the memory (106). 

3. Data input apparatus as recited in Claim 1 or 2, 
comprising a holding mechanism (114) operative 
to hold a piece of paper (200) or other mechanism 
onto the board (102). 

4. Data input apparatus as recited in Claim 3, com- 
prising a sensor (116) operative to produce a sig- 
nal when the holding mechanism (110) is activat- 
ed. 

5. Data input apparatus as recited in Claim 3 or 4, 
wherein the paper or other mechanism is a stan- 
dard form (200) with an identifier (202,204,206); 
the apparatus comprising an identifier mecha- 
nism (118,120) for storing the identifier 
(202,204,206) in the memory device (106). 

6. Data input apparatus as recited in any preceding 
Claim, comprising a functionality indicator (142) 
alerting a user to check the functionality of the 
apparatus (100). 

7. Data input apparatus as recited in any preceding 
Claim, comprising an automatic power activation 
mechanism (104,101) operative to activate the 
apparatus (100) when the sensing mechanism 
senses the tip of the stylus (104). 

8. Data input apparatus as recited in any preceding 
Claim, comprising an activity indicator (146) op- 
erative to provide an indication when symbols are 
provided on the board (102) and stored in the 
memory device (106). 

9. Data input apparatus as cited in any preceding 
Claim, wherein the board (306) is in the form of a 
watch (304). 

10. Data input apparatus as recited in any preceding 
Claim, wherein the apparatus (100) is water- 
proofed. 

11. A method of inputting data into a device compris- 
ing the steps of: 

forming symbols by a stylus; 



receiving the symbols by a board; 
sensing the symbols received by the 
board, but not concurrently electronically display- 
ing the symbols; and 
5 storing the symbols in the board for later 

transfer. 
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(54) Data input apparatus 

(57) Data input apparatus (100) operative to store 
and to transfer written information includes a pen (104) 
and a board (102) : which has a sensing mechanism 

( 1 01 ) , a memory device (1 06) and a communication link 
(112). When the pen (104) imprints symbols to the board 

(102) ; the symbols are not concurrently electronically 
displayed. But the symbols are detected by the sensing 
mechanism (101), stored in the memory device (106) : 
and can later be transferred to an electronic device ( 1 50) 
through the communication link (112). 
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